Disulfide bond-conjugated dual PEGylated siRNAs for prolonged multiple gene silencing.
Many human diseases carry at least two independent gene mutations, further exacerbating clinical disorders. In this work, disulfide bond-conjugated dual PEGylated siRNAs were synthesized, capable of specifically targeting and silencing two genes simultaneously. To achieve efficient delivery, the conjugated siRNAs were formulated with the cationic chitosan together with an anionic polymer, poly(γ-glutamic acid) (γPGA), to form a ternary complex. Experimental results indicate that the incorporated γPGA could significantly enhance their intracellular delivery efficiency, allowing for reduction of the disulfide bond-conjugated PEGylated siRNAs delivered to the PEGylated siRNAs in the reductive cytoplasmic environment. The PEGylated siRNAs could more significantly increase their enzymatic tolerability, effectively silence multiple genes, and prolong the duration of their gene silencing capability than the unmodified siRNAs could. Silencing of different genes simultaneously significantly contributes to the efforts to treat multiple gene disorders, and prolonged duration of gene silencing can reduce the need for frequent administrations.